Newcastle disease is a highly contagious disease of domestic and wild birds result in huge economic losses due to extreme morbidity and mortality. The aim of this paper is to explore the possibility of the harmful impact of Newcastle disease vaccine on certain biochemical profiles regarded to chicken liver. This study conducted during January-April 2014, one day old -53 chicks were divided into two groups; vaccinated (with Newcastle disease vaccine) group at the age of 1, 3, and 7 days and unvaccinated group. Results show damaging effects of vaccination on the liver glycogen and malondialdehyde concentrations, serum superoxide dismutase, catalase, glutathione peroxidase, gamma-glutamyl transferase, alanine transaminase, and aspartate transaminase activities. In contrast, studied parameters look to return to their usual range at the age of 30 days. From the convincing outcome of our investigation, it can be concluded that Newcastle disease vaccination has a detrimental influence on the liver of chickens, nonetheless this effect can be overwhelmed by the time. 
Introduction
Newcastle disease (ND) has high mortality and economic losses hence it is considered one of the most critical infectious diseases of the chickens (1). The causative agent, the single strand RNA virus, is greatly contagious, widely spread (can infect more than 240 types of domestic and wild birds) (2) . The disease was recorded since 1926 in Indonesia, but their name refers to Newcastle in England (3) . Like many other viral diseases in human and animals, vaccination remains the main strategic choice to face viral infections, thus numerous kinds of vaccine and diverse programs were used (4) . On the other hand, the vaccine itself as a live, killed, or attenuated virus has an extensive range of devastating impacts on the host tissues (5) , including the liver that may be influenced directly or indirectly by vaccination because it is the central organ in the body responsible for metabolism and detoxification functions (6) . Deleterious effects of ND vaccines were documented as stress (particularly respiratory stress in winter) and haemorrhagic spots in the gut and related lymph nodes (1) .
The most attention-grabbing stress in animals is the oxidative stress, so in an effort to overcome the stress that results from vaccination, the animal body "fight" by different means and various fortifications (7), these defence system developed by time in animals and sometimes called "antioxidant system", and the living organism try to remain in the balance-state between free radicals and antioxidants (8) . Virtually the first and critical line of protection and guard of this system is composed of three key components; 1-Superoxide dismutase (SOD, EC 1.15.1.1), thought to be the main cellular force against stress (9), particularly stress result from free radicals (FR); that is an atom or compound has one or more of unpaired active electrons, FRs are the "natural" product of cellular daily routine activity, but their level will elevate considerably during diseases and stress (10), 2-Catalase (CAT, EC 1.11.1.6), is the enzyme found in most cells and has specific action to catalyse degradation of hydrogen peroxide (H 2 O 2 ) which is a product of certain oxidation reactions and possess destructive influence to the living cells (11), 3-Glutathion peroxidase (GPx, EC 1.11.1.9) that catalyse the reactions of breakdowns of organic hydroperoxidases and hydrogen peroxide, also it is involved in detoxification processes in the liver (12) .The hazard of FRs are due to their extreme ability to attack macromolecules; proteins, nucleic acids, and lipids (13) . The key FR in the animal body is reactive oxygen species (ROS), and to less extends reactive nitrogen species (RNS).
From other hands, Alanine transaminase (ALT, EC 2.6.1.2), aspartate transaminase (AST, EC 2.6.1.1), and gamma-glutamyl transferase (GGT, EC 2.3.2.2) are enzymes that estimation of their serum levels is successfully used to investigate liver injury (14) .
However, studies on the influence of ND vaccination on the liver are still lacking, so this project was targeted to highlight certain biochemical changes in the chicken liver that may result from ND vaccination.
Materials and methods

Chicks
One day old fifty-three Fabrow broiler chicks were used in this project; 21 birds were unvaccinated and considered control group, and 32 birds were vaccinated. All birds housed under standard conditions of temperature, lighting, ventilation, and humidity of this age (15) , food and water ad libitum, broilers were fed with suitable diet (Table 1) , all chickens appear healthy and no disease conditions were recorded by clinical examination and post-partum inspections. Trials done at the animal house unit in the College of Veterinary Medicine, University of Mosul. 
Blood and liver samples
Blood samples (3 ml) were taken from wing vein at age of 7, 15 and 30 days, serum separated immediately by blood sample centrifugation at 3000 ×g, and kept at 4 °C until estimation of biochemical profiles. At days 7 and 15, seven chicks from each group were killed, while at day 30 all birds were killed by slaughter and instantly a small piece of the liver were removed, and kept at -20°C until analysis to determine malondialdehyde and liver glycogen concentrations.
Biochemical analysis
Liver glycogen concentration (LGC) and liver MDA were determined by using ELISA kits (Cat No. MBS7200725) and (Cat No. MBS620816) respectively. Liver homogenate was prepared according to the instruction manual of the above kits. Serum SOD, CAT, GPx, GGT, ALT, and AST were estimated by using commercial ELISA kits; ( (17) (18) (19) .
Statistical analysis
One way analysis of variance (ANOVA) was used to analyze the results by SPSS windows software program (Ver. 19) , and Duncan's test to calculate the differences between groups. Mean and standard deviation was reported, and values of P≤0.05 consider significant (20) .
Results
It has been found that ND vaccination has reasonable effects (P≤0.05) on the studied parameters in the chicks of 7 days (Table 2) in which there is increasing in the concentration of LGC, level of serum GGT, ALT and AST, while serum SOD, CAT, and GPx, and liver MDA are reduced significantly (P≤0.05) when compared with unvaccinated group. Also the most sensible changes in this group were in the serum levels of GPx (91 U/L ± 6.0), GGT (9.8 U/L ± 1.1), and AST (93 U/L ± 3.0) when compared with control group (Table 2 ). In the group of 15 days, ND vaccination seem to significantly (P≤0.05) elevated LGC, liver MDA, and level of serum SOD, CAT, GPx, GGT, and ALT comparing with control group. In addition to that, results of this group reveal that there are sever changes in the level of serum GGT (11.7 U/L ± 2.3), CAT (73.1 U/L ± 3.9), ALT (12 U/L ± 1.4), and AST (94 U/L ± 4.6) ( Table  3) . From other hand, the results of table 4 demonstrate no significant changes in the studied parameters at the age of 30 days, except serum CAT level when compared with control group. 16.9 ± 2.2a 13 ± 1.1b AST (U/L) 111 ± 2.9a 93 ± 3.0c Values are expressed as mean ± SD and the different letters mean significant differences at P≤0.05 between groups to the same parameter. 
114 ± 4.0a 94 ± 4.6c Values are expressed as mean ± SD and the different letters mean significant differences at P≤0.05 between groups to the same parameter. 
77.4 ± 3.9a 72.2 ± 3.6b GPx (U/L) 100 ± 4.7a 97 ± 4.3a GGT (U/L) 17.9 ± 3.6a 14.0 ± 3.3a ALT (U/L) 13 ± 1.1a 13 ± 1.2a AST (U/L) 93 ± 5.1a 95 ± 4.4a Values are expressed as mean ± SD and the different letters mean significant differences at P≤0.05 between groups to the same parameter.
Discussion
In this study for the first time we propose ND vaccination on liver glycogen and MDA concentrations, and serum SOD, CAT, GPx, GGT, ALT, and AST.
An important implication of our results is that ND vaccination changes the level of studied parameters, revealing it is deleterious influence directly after vaccination, (group of 7 days, see Table 2 ), and remarkably there is more impact feat to peak at 15 day (Table 3) and this may be due to the accumulative damage effects of three doses of vaccine with insufficient counteracted by antioxidants (21) .
Recently authors suggest that ND vaccination can cause various grades of stress (22) , those authors found that ND vaccination decrease body weight gain and food conversion efficiency of chicks aged 1-21 days. However damaging effects of stress may result from amplified level of ROS and/or reduced antioxidant levels (23, 24) . In various types of liver injury there are different degrees of oxidative stress that may impact directly liver specific enzymes, particularly glycogen synthase kinase (GSK) enzyme that regulate glycogen synthesis (25) . Remarkably, oxidative stress can control hepatic cell proliferations and apoptosis, in part by regulating the activity of GSK (26) (27) (28) , also by regulating several cell signalling pathways like β catenin/Wnt (29), p53 (30), NF-kB (nuclear factor kappa of activated B cells) (31) , MAPK (mitogen-activated protein kinase) (32) , and PI3K (phosphatidylinositide 3-kinase) (33) . However, oxidative stress could be exacerbates hepatotoxicity by upstream the activity of GSK enzyme, and this fact may elucidate our result of high level of LGC in ND vaccinated groups at 7 and 15 days (see Table 2 and 3).
Our finding elevated level of liver MDA is disagree with Wei et al. (34) who's documented depressed level of MDA, SOD, CAT, GPx in 7 days chicks. Our result may be due to instant and sever effect of two doses of vaccination on the liver at 1 and 3 days of age, and this outcome agree with Du et al. (35) who suggest that sever oxidative stress cause massive changes in the hepatocytes as lipid peroxidation, mitochondrial dysfunction, DNA damage, and apoptosis (35) .
With the time, adaptation and compensatory ordering reaction of bird body may cause rising level of liver MDA, serum SOD, CAT, GPx at the age of 15 days (Table 3) in an effort to defeat the sequel of oxidative stress. These results are consistent with other studies (36, 37) which have shown that serum SOD, CAT, GPx and liver MDA elevation were associated to oxidative stress condition. On the other hand, high level of serum GGT, ALT, and AST indicate liver damage leading to liberation of these enzymes into blood, these data are concur with Korolczuk et al. (36) but disagree with Albano (37) who documented depressed level of ALT and AST related to liver oxidative damage. Whereas Kudair and Al-Hussary (38) found vaccination (many vaccines in addition to ND vaccine), elevated level of AST but ALT remain unchanged, other authors recognized that the elevated level of serum GGT, as a liver specific enzyme, was related to the severity of hepatotoxicity (39) .
In contrast, at the end of the experiments (30 days), considered parameters seem to back to their ordinary range, the most likely explanation of this result may be refer to overcoming of body argument mechanisms against harmful effects of vaccine and the adaptation of birds by the time to the stress of vaccination.
In conclusion, our results have clearly shown that ND vaccination can be consider as a stress factor and has harmful influence on the liver of broiler chickens, but these damage effects can be overcome by the time. However, further studies of the issue are still required.
